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This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 
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Basis of the report 
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Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 
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International application No. 

PCT/JP97/02456 



I. Basis of the report 



1 . This report has been drawn on the basis of {Replacement sheets which have been furnished to the receiving Office in response to an invitation 
under Article 14 are referred to in this report as "originally filed" and are not annexed to the report since they do not contain amendments.): 



the international application as originally filed. 
| [ the description, pages , as originally filed, 



| | the claims, 



pages 
pages 
pages 

Nos. 
Nos. 
Nos. 
Nos. 
Nos. 



filed with the demand, 
filed with the letter of 
filed with the letter of 



, as originally filed, 

, as amended under Article 1 9, 

, filed with the demand, 

, filed with the letter of 

, filed with the letter of 



| [ the drawings, sheets/fig 
sheets/fig 
sheets/fig 
sheets/fig 



, as originally filed, 
, filed with the demand, 
, filed with the letter of 
, filed with the letter of 



2. The amendments have resulted in the cancellation of: 

I 1 the description, pages 

I I the claims, Nos. 



I 1 the drawings, sheets/fig 



3 I I This report has been established as if (some of) the amendments had not been made, since they have been considered 
— to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 



4. Additional observations, if necessary: 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (I A) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



8-10 



1-7 



1-10 



-10 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 

Based on document 1 [EMBO. J. Vol. 15 (2) 1996, pages 290-298] and document 2 [EMBO. J. Vol. 15 (7) 
1996, page 1751] cited in the ISR, the protein described in Claims 1-2 does not appear to be novel. In document 1 
the amino acid sequence for vascular endothelial growth factor (VEGF-C) is described, and the protein in Claim 1 
has one or several amino acids intentionally deleted from, added to, or substituted in the protein labeled as Sequence 
No. 1. Therefore, the protein in Claims 1-2 essentially is indistinguishable from the protein described in document 
1 and document 2. 

Based on document 3 [Development, Vol. 114, 1992, pages 521-532], document 4 (J. Biol. Chem. Vol. 271 
(7), 1996, pages 3877-3883], document 5 [J. Biol. Chem. Vol. 267 (23), 1992) pages 16317-16322], document 6 
[Proc. Natl. Acad. Sci. USA Vol. 87, 1990, pages 2628-2632] and document 7 [J. Biol. Chem. Vol. 266 (18), 1991, 
pages 1 1947-1 1954] cited in the ISR, the invention in Claims 1-4 does not appear to be novel. In documents 3-7, 
the amino acid sequence and cDNA sequence for vascular endothelial growth factor (VEGF) are described, and 
because this DNA sequence codes for the protein described in Claim 1, the invention in Claims 1-4 is essentially 
indistinguishable from the protein described in documents 3-7 for the same reason stated above. 



Based on documents 3-7 cited in the ISR, the invention in Claims 5-7 does not appear to the novel. 
Documents 3-7 describe the preparation of an expression vector containing the aforementioned DNA sequence and 
the production of the aforementioned VEGF by expressing this factor in a suitable host. Therefore the invention in 
Claims 5-7 is essentially indistinguishable from the inventions described in documents 3-7. 

Based on documents 3-7 cited in the ISR, the invention in Claim 8 does not appear to involve an inventive 
step. Based on documents 3-7, it is common knowledge that once the VEGF is obtained, it will be possible to 
prepare an antibody to react with it, and therefore preparation of an antibody that binds to VEGF can easily be 
arrived at by persons skilled in the art. 

Based on documents 3-7 cited in the ISR, the invention in Claims 9-10 does not appear to involve an 
inventive step. In the case of growth factors such as VEGF, performing screening for binding activity between 
chemical compounds and the growth factor as a means of obtaining compounds that can control the activity of the 
growth factor is well known to persons skilled in the art. Therefore, performing the screening process can easily be 
arrived at by persons skilled in the art. 
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VII. Certain defects in the international application 



The following defects in the form or contents of the international application have been noted: 



Because in Claim 1 the function of the protein is not specified at all, Claim 1 includes proteins containing all 
sorts of amino acid sequences in which those amino acid sequences are subject to modification without limitation 
based on the amino acid sequence labeled as Sequence No. 1. Therefore, the constitution of the invention relating to 
Claim 1 cannot be clearly understood. 
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From the INTERNATIONAL BUREAU 



PCT 

NOTICE INFORMING THE APPLICANT OF THE 
rOMMIIMirATIOM DF THF IMTFRMATIONAI 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 


To: 

SHIMIZU, Hatsushi 

KantPtcii Tciil^iih;* RnilHinn fiF 

1-1-1, Oroshi-machi 
Tsuchiura-shi 
Ibaraki 300 
JAPON 


Date of mailing (day/month/year) 

22 January 1998 (22.01.98) 




Applicant's or agent's file reference 

C1-802PCT 


IMPORTANT NOTICE 


International application No. 
PCT/JP97/02456 


International filing date (day/month/year) 

15 July 1997(15.07.97) 


Priority date (day/month/year) 
15 July 1996 (15.07.96) 


Applicant 

CHUGAI RESEARCH INSTITUTE FOR MOLECULAR MEDICINE, INC. et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AU,BR,CA,CN,EP,IL,JP,KR,NO,PL,SK,US 

In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

LK,LR,LS,LT,LU,LV,MD,MG,MK,M^ 
UG,UZ,VN,YU,ZW 

The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a*bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
22 January 1998 (22.01.98) under No. WO 98/02543 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months {or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

tt is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 



The International Bureau of WIPO 


Authorized officer 




34, chemin des Colombettes 


J. Zahra 


1211 Geneva 20, Switzerland 
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Applicant's or agent's file reference 
C1-802PCT 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JP97/02456 


International filing date (day/month/year) 
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Priority date. (day/month/year) 
15 July 1996(15.07.96) 


Applicant 

CHUGAI RESEARCH INSTITUTE FOR MOLECULAR MEDICINE, INC. et al I 



The applicant is hereby notified of the date of receipt by the International Bureau of the priority document(s) relating to the 
following application(s): 



Priority application No: Priority date: Priority country: 

8/185216 15 Jul 1996 (15.07.96) JP 



Date of receipt of priority document: 

05 Sep 1997 (05.09.97) 
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From the INTERNATIONAL BUREAU 



PCT 



INFORMATION CONCERNING ELECTED 
OFFICES NOTIFIED OF THEIR ELECTION 

(PCT Rule 61.3) 



Date of mailing (day/month/year) 
13 March 1998 (13.03.98) 



Applicant's or agent* s file reference 
C1-802PCT 



To: 



SHIMIZU, Hatsushi 

Kantetsu Tsukuba Building 6F 

1-1-1, Oroshi-machi 

Tsuchiura-shi 

Ibaraki 300 

JAPON 



IMPORTANT INFORMATION 



International application No. 
PCT/JP97/02456 



International filing date (day/month/year) 
15 July 1997(15.07.97) 



Priority date (day/month/year) 
15 July 1996(15.07.96) 



Applicant 



CHUGAI RESEARCH INSTITUTE FOR MOLECULAR MEDICINE, INC. et al 



1. The applicant is hereby informed that the International Bureau has, according to Article 31 (7). notified each of the following 
Offices of its election: 

AP :GH,KE,LS,MW,SD,SZ,UG,ZW 

EP lAT.BE.CH.DE.DK^S.FI.FR.GB^R.IE.IT.LU.MCNL^T^E 

National lAU.BCBR.CA.CN.CZ.DE.FI.GBJLJ^KR.MN.NO.NZ.PL.RO.RU.SE.SK.US, 
VN 

2. The following Offices have waived the requirement for the notification of their election; the notification will be sent to them 
by the International Bureau only upon their request: 

EA :AM,AZ,BY,KG,KZ,MD,RU,TJ,TM 

OA :BF,BJ,CF,CG,CI,CM,GA,GN,ML,MR,NE,SN,TD,TG 

National :AL,AMAr^3A3B3YmCU,DK,EE ( ES,GE,GH,HUJS,KE,KG,KZ,LC,LK, 
LR,LS,LT,LU,LV,MD / MG / MK,MW / MX,PT,SD,SG,SI,SL / TJJMJR,TT / UA,UG,UZ,YU,ZW 

3. The applicant is reminded that he must enter the "national phase" before the expiration of 30 months from the priority date 
before each of the Offices listed above. This must be done by paying the national fee(s) and furnishing , if prescribed, a 
translation of the international application (Article 39(1)(a)), as well as, where applicable, by furnishing a translation of any 
annexes of the international preliminary examination report (Article 36(3)(b) and Rule 74.1). 

Some offices have fixed time limits expiring later than the above-mentioned time limit. For detailed information about the 
applicable time limits and the acts to be performed upon entry into the national phase before a particular Office, see Volume II 
of the PCT Applicant's Guide. 

The entry into the European regional phase is postponed until 31 months from the priority date for all States designated for 
the purposes of obtaining a European patent. 
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(57) Abstract 

A novel human gene having a significant homology with a VEGF-C gene which has been isolated by the PCR method with the use of 
primers designed on the basis of the sequence of EST assumed to be homologous with the C terminal part of VEGF-C which falls within the 
VEGF family; mouse and rat genes which have been isolated on the basis of the human gene isolated above; a protein encoded by the 
above-mentioned human gene which has been isolated by transfering the gene into Escherichia coli and expressing it therein. It is expected 
that the isolated protein and genes are applicable to, for example, gene therapy for VEGF-D gene coloboma, wound healing and the 
promotion of collateral vessel formation. Moreover, it is expected that VEGF-D protein inhibitors are usable as novel anticancer drugs, etc. 
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7 >f T-^ISat U 5' RACES, &V3' RACE&T'^ T £cDNA£tgi|§ U #81 

m t fccDNA©^ai2?ij t , z. nzmz m&7 $ j ribbi & vtztz.?>s 
We? 5. j mm \±,±mzm^z, vegf-c© t k ; mm tmmtamm&zGtz 



WO 98/02543 



3 



PCT/JP97/02456 



Lfct hVEGF-D^fc^SK^T.fcJ:^-;/ b(Dm?-mfc?*&MTZ>zt 
gp*K#&BJ3ttJEGF7T^ U-£M^3M&*>^7M:fcctim*>^7jt 

(1) 1B?'J#^ : 1 tdHBtt©* W^Ms W^ff<t>©:^y$ffi 

(2) EflJM : 2£BBt&©DNA^W:/l)^Xt-£DNA#D-KT&*>^ 

(3) (1) {zIEii®* W^»£:3-h'1-3DNA, 

( 4 ) IE?iJ#^ : 2 CfBfiODNA^W 7* U **^f &DNA^ 

(5) (3) *fct± (4) fcgB«©DNA&£tf^*-\ 

(6) (5) C|3«©^**-£«8f a»2Kteffcfc, 

(7) (6) fcgB«©^K(E«li**«*f *3i:S^ai:r5, (l)Sfctt 
(2) fc:I3«©*w^ «©££#*& 

(8) (1) (2) fcgBtt©*W^Kte£-r*!n;ik 

(9) (1) (2) tztm<D* >/^Mtm$y>7)lt(Dl&& ; fe&Z 

t&w-r*ie*^tr* (i) *fett (2) fciB«©*w^Rc*g£-rsfc£& 

(10) (9) fcfB«©*®t«tD#«t^nas (1) (2) fcIB«© 
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*$8UJ3©*W^R (VEGF-D) ti.VEGF-Ctlft L*jft&ffllsM4£*f LT* t) , VE 
GF7 t 5. U-©^4#@O0^T"fe§i:%x^ti^oVEGFtt,^|SPgt*{t?)M 
L^omMStm. 'J ^vf-tUHas^,|HJBt^,H^||j||0liS| 

©*W^Kfc^»©8gB*SoT^Sfc%;t£ft3. 

MiH^T&fttf. &»©£ffifc:«fc»K IE*J#^ : lfclStBOVEGF-D©^;®© 
l^L<{±»iSOT^yK*(tin. IILT. *#&Hli©VEGF-Dfc:aJt££ira* 

©#$££ LT(2n $Ix.(Sn OE-PCR (overlap extension polymerase chain react 
ion) &(Gene 1989 77(1) p51) &£©£i£#IM:f ttlS. 

££s #$gl»©VEGF-D&:3- h*-f 3iB?'J#^:2tl|B«©DNA&, ffe(Z>^«gt^43V^ 
TVEGFH)fcl^«©*fl^£rS* W^Rfcs- K-r3DNA©MtCfflV^*l3o 
tfijxfcfs MJ*#T-&*lKs iB5>J«:2tfEtt©DNAiE5>J4»L<l± j e©-«B5*7 , n- 

#PJ3©t hVEGF-D©^^P^^flfe©^t»^e»M-rS-i:ii, il^f^o-S^i: 
T"fcSo ^o-C 4 E3»J#^:2t:fBa©DNAi:^N>f ^XrSDHAt*3fc*IBW© 
IWffeSo flb©£$ii:bTfcJU mfcf* -^yK a2£&£#W?> 

VEGF-Dfc«ffiWfcPt?&* h'-TSDNAfciu E5U#3 : 2fcfBtt© 

si< mo%u±, <fc *) t < mo o M±0imom-^mto 
is v ^ pi* * * -r s dna* *«-r s t «> © a >f ^ u ^ -f -e - a > ©£#©-00 

ttTOJtKT&So fiP^x ExpressHyb SolutionT*68°CT*30flfie7*l/ a 
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M00^2~5#IS£l$U*±Tfe#ra.§rL^ExpressHyb Solutiont7*D- 

•vzmm^ rv mi-is s >%fi ? 0 ^s©2xssc,o.o5% mmweioftmt'D 
^4@^-r^o45°c©o.ixssc,o.ix stosmm^sfrrs&ft-rzojr-h^isxy^y 

yo^kftO-m^m^te, WTCJDCe'^S. IP*k ExpressHyb SolutionT"68°C 

fcrD-:/£95X:~100 o CT-2~5#P E g'£j$U 7K±T'^^-TSo UrLUExpressHy 
b SolutioniZ7"D-^$:Jnx2)o 7"D-y^^tf^{3 Ati#x., 68°CT*l^fP^^ 
-f7'J^f-^>3>^fT9o ^S©2xSSC, 0.05% SDS^T-lO^P^T-^s 40 

fcfttZo 5o°c©o.ixssc, 0.1% sDs?grr?4o#p^ m*mmmzm*)W?Lteft 

Tit, ftfc, VEGF-C^D-K-rSDNAtA^T'U^XLfel^^T-^^Ci:^ 
#$8W©DNAfci\ 3=fc x #£i«0VEGFH)£*fl#g|£*W^HfcLT£j^afc 

toizAH^tiao fiPt>s vegf-d^h- k-tsdna (#i*fcf % fi*y#-t : 2cie«© 

DNA) ^ji^^«^^^-{3ffi^3i^^©^^^-^^it^At, gg&IHE 
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pGEMEX-l(Promega#MKpEF-BOS(Nucleic Acids. Res. 1990 18(17) p5322) &if 
OX Z * -AifflCffl U t> tlZ> . * It , ^ £ * -©^A£ tlS i: t X fct TvfliB 

, chow , cos^eb & if # » ii t b v n t> *i a 0 

trtc j; ^> -%m\mm , &nmmm t «t a & aaas* k * ft & r * * >; 

^M^«i> la^S^fr^f * ^^fb Lt77^r^-7D?^77^-^ 

©#& i: t T tt, ttW&©l* * >^ * K * «7 it U T * u * p ;i, 

Si: tTti^y^o^-;i/jA^g»^^m^ae^*^o-->^b^O 
taJS^fflffiSBE^Ot hi/Wfcfc&ffi-fSCDR grafts, &fi^&fc h©fc©i; 

Atimx.fe^^^^^SLT,ait©^ y * ui--))s$m.tmmizm&t vmfc* 
&*r& if ©£&t «t t) , »rt t&#-r a - i: # *rirc* a . 

'J-->^fa^i:*)Pl^T-$>ao 
*l6ffl©^>M^!Ri:l6^-ra^>^^R*ISSUTSCii:A« : PS* 
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Agtll, ZAP&i?) £ffl^fccDNA7>f 77y-&fmiU Zti%W-TiJu-Z± 

D^7 L ^f>^^j (Skolnik EY, Margolis B, Mohammadi M, Lowenstein E, Fis 
cher R, Drepps A, Ullrich A, and Schlessinger J (1991)Cloning of PI3 kin 
ase-associated p85 utilizing a novel method for expression/cloning of ta 
rget proteins for receptor tyrosine kinases. Cell 65, 83-90) lz£*)WIW.~$~ 

? n * mi b x ^ s c: t ifi*m £ n * leius £ t> x vpi6 £ & liGAL^^tt 

!:*Alt%S^t5 (IW3SB§l*JT-#$gBJ3©# ywmtlfcG-rz* >^*H 

> tfffltgT- £ S ) r two/ \^7U^F^XrAj ( r MATCHMARKER Two-Hybrid Sy 
stemj , rMammalian MATCHMAKER Two-Hybrid Assay Kitj , TMATCHMAKER One-Hy 
brid Systemj (^-ftifcclontechitRK r HybriZAP Two-Hybrid Vector System 
j (stratageneftRK ifcifiK r Dalton S, and Treisman R (1992)Characterizati 
on of SAP-1, a protein recruited by serum response factor to the c-fos s 
erum response element. Cell 68, 597-612j ) fcftV»S$i1~S £ £ * Rlt&T*&£ 

Sifc^ffl^tiSiMJia (08*BU JflimrtMfl§s #tt«Ifc*U<l±y>^«|ffl 

MKX) ^^«^tfc^3EicDNA7^^v U-^COS^^©«fC#Abs *&HJ|0 

* w^r*©%©^ £fc&$imtrii*> t < aim^RtfWttitfc*)©*^^ 
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y? : hJj& (Yamasaki K.Taga T.Hirata Y,Yawata H,Kawanishi Y,Seed B.Tanig 
uchi T,Hirano TJishimoto T(1988)Cloning and expression of human interle 
ukin-6(BSF-2/IFN beta2)receptor. Science, 241 :825-828x Fukunaga R, Ishizaka 
-Ikeda E,Seto Y,Nagata S(1990)Expression cloning of a receptor for murin 
e granulocyte colony-stimulating factor. Cell, 61, 341-350) (Cet D MWl'tZ £ 

;mmm*ftffi u ^ti^s^'j^DNA^jsu ma^t-d-^lt 

cDNA^^f 77 y-&** V — — >71~£ iitti^ #fgBJ3©* w^ff^:i^££• 
*;i/-7> h ^rfflV^^X^ (Wrighton NC; Farrell FX; Chang R 
; Kashyap AK; Barbone FP; Mulcahy LS;Johnson DL; Barrett RW; Jolliffe LK 
; Dower WJ., Small peptides as potent mimetics of the protein hormone er 
ythropoietin, Science (UNITED STATES) Jul 26 1996, 273 p458-64> Verdine 
GL., The combinatorial chemistry of nature. Nature (ENGLAND) Nov 7 1996, 
384 pll-13x Hogan JC Jr., Directed combinatorial chemistry. Nature (ENGL 
AND) Nov 7 1996, 384 pl7-9) fcl«fc *)*%W<D* >^Pmz&&tZibGW)ZZ 

$&BJ3©VEGF-D©fiJffii££ LTtt, £ VEGF-Djtfc^VEGF-Diifc^ii^ 
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m L^mmtfn^m^zyafflt % z. t & #x. *> *is„ 

VEGF-D«fe^ X&Mfc^ © 7 > * -b > X 4 #F<3 tc# At 6 & 1 1 T & JI* 
V - A & x 7 =rJ t> <i ) V * & ft £f# , Jf & t ffl ^ ft § o 

tV * -f fete Zlz «fc 0 t .ttrt t: 9 A1" £ Jsm&% X b ft £ „ ffl t,\ e> fta ^ * 
* -£ tt, t$JIR{±& pAdexlcw-^pZIPneoft £©/*** 

VEGF-Djtfe?©Jfi£ffi5yg#*tfcW"f *PCR&iffc J; t) VEGF-Mtfc^Og 
^ (3 i £ *r^©Jfcfli X. & ft % o 

£ «t**«M©«fflffii: LTtt.VEGF-D* W^K©]filSfl5J&f1U8£*iJffl tT 
,VEGF-D^ W^R^-?©nf = ^ h^|iJ«^,iJjfilfTSS^{S^ 
J&MI^©m5St^fflt^c^^,VEGF-D^>^^H©m^T>^zf-^ h 
^WlflS, U>^e^fi6Sm^JtoH«&^©*&*»Jx <fcSv>fct&MH 
lz&&tZ> ! <m(Dx£&Mt L"CmM'PZZbt>%*.t>tiZo ££VEGF-D©Jnft£ 
fflVMfc£«8sfc:«k!K VEGF-DS^mCcfc^.^©^ir{3j$;ffl1-Si^^#^f> 

ft£o 

n@©^^ft^ 

HI (is VEGF-Ditfe^, &ESTffi5!k D-~ >^tfflV^7"7>f x--©W 

H2tt, EST (H24828) hVEGF-C*:©^ ^ J KS5U©Jt«*^-Tiai?*So 
E13iis VEGF-D«fc^£, CtiS T*fc*££ftfcVEGF7 7 ^ U -*Mt £ft 
B^tCDTl J KE5y©it«*^"r®f*So 
04att\ VEGF-D©tt;M$:7Dy h'fc^fiaTfcSo H4btt, VEGF-D©^y^-.;U 
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ftSfcOT-li&l'*.. 

[ uss^'j i ] tfasta& (c i & * =e d >j - mm 

VEGF-C©C£^{IJ£#:£1- £ rBR3P(Balbiani ring 3 protein) U tT — hj tjl 
t>ii53>-b>^^E9!l*St: i"CGPNKELDENTCQCVC (i2?'J#^:3) j fcV^EiBI 
£I£frU Genbankx-*'*-* (1996^2m9B3l£) *©£EST£tf STSiB?iJ£ 
TFASTA& (Pearson and Lipman. Proc. Natl. Acad. Sci. USA 85; 2444-2448(1 

988)) Ttftmtfco mm3km±txT<Dh(D*m^tz mi) „ 





Sequences : 


392,210 


Symbols: 


135,585,305 


Word Size: 


2 


Gap creation penalty: 


12.0 


Gap extension penalty: 


4.0 



d0u>-fc>-tr;*iS?!j£:3- K-r££#££*iSEST(Accession No 
.H24828)£j|V>£ tfco d<DSE?Ui* r The WashU-Merck EST ProjectjtCct^T^ 

Kai§£C£e>£NCBl® runiGenej t3«fc 5tftfH*fr^ P-?lfe^fi*OEST 
i:%;t£ftaiBai#x £©EST£^#>:£g|5T-5<® [T64149, H24780, H24633, H248 
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28, T64277 (1996.3. ISIS) ]'a»£ftT^Sdfc#WWLfco -©?*k T642 
77i:T64149s H24828hH24780tt*tl^;h,|I|-£ n-><DVWmtZ* SB?'J©*I£-£ 
T*&D, *©?d->©^ >1t- M^-f Xttirt>P)*>«0.9kbT»ofc (HI) » 
H248280ffi?iJ ^^Dy-0loi^t7 1/-Af^W^ gffi^ij CHaRT S 

£VEGF-C©iB?'J JlM^T^S tm7 ^ y K*28ffl©7 ^8g#-glLT£ !? (2 

7%) . bip^v^^-r> j p^pu>^^>^^s©^^(3S^^7'^y^* 5 
£ <{£££*iti^c (02) o &*>\ «#*nfciB«i*etfe§T^Lfco 

[HJte#'J2] ^7*5 U-fr£©cDNA©^D-->? 
tftsUti bJEl^c LfcEST(H24828)©IS^*tc5'RACEffl©7*^ v-£Z>TR 
ACEE©?^ T-(5'RACEffl : 5' -AGGGATGGGGAACTTGGAACGCTGAAT-3' (MB?iJ#^:4 
), 3'RACEffl : 5'-GATCTAATCCAGCACCCCAAAAACTGC-3 5 (ffi^JS^:5))^iSatLfc (0 
1) o t hOTS*©*"UA + RNAfr?>)£te¥§£*£ffl^Ts -*£cDNA£-&J*U £ 
£fc N " ?OPI*SI:7^7^- cDNA^^^-frfccDNAf$)§ rfiarathon-Ready c 
DNA,Lung (ClontechttS) j ^IIJ:U ±^7? J ■?-RVTtry?-7°7 J 
v--Cfc3AP-l7*7>f v- ( 5' -CCATCCTAATACGACTCACTATAGGGC-3' (I2?!J#^:6)) 
(01) ^ffi^T, PCR^tTofeo ±fB7 7 ^7'*-cDNA|*]£yu 

r^j^-w-mvtf-ztf^jyvyjztzmM&ft&TZo patau 94°c-ci 

#©M^ 94°CT30#\ 72°CT-4#©M3I£51M &l^T\ 94°CT'30#. 
70^T-4#©«L3£5-*M*;K 94"CT-20#, 68°CT'4#©$!L3I£251M * 

;i/©HftT?fT^fco [fc£U TaqtfU^— tf^LTs ""Advantage KlenTaq P 
olymerase Mixj ©ftfoDl-x r TaKaRa Ex Taqj (^jgJggD &tmtt©^" y 7 
T-Zm^tzo 1 zom^s 5'{KiJ£3'{IJ©, %h?MMb, 0.9Kb©»rjt#tf48 
£dxfco Cti^Bfttf^ r pCR-Direct Cloning System (ClontechttiO j s r P 
CR-TRAP Cloning System (GenHunter*±iO j ^ r PT7Blue-T vector (Novag 
enttH) j fcfflwts *ti*ti? v-=.y^ttz 0 &*5x 5'RACE»r/t£ r pCR-Di 
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rect vector j C^n-r>yt5lgt:^ r 5' -CTGGTTCGGCCCAGAACTTGGAACGCTG 
AATCA-3'(IB^iJS-^:7)j % JSlU r 5' -CTCGCTCGCCCACTAATACGACTCACTATAGG-3' (§m 

mmm 3 ] ms&maisffi 

r ABI PRISM Dye Terminator Cycle Sequencing Ready Reaction Kit with Am 
plitaq DNA Polymerase FSj&tf ("377 a DNA Sequencer (ABIfttO j £ffl<^TD 

nmin*&feLtzo &i>\ v-fcj± % ^^^-^©r^^v- (5'-aatt 

AACCCTCACTAAAGGG-3' (Efl]M:9h 5' -CCAGGGTTTTCCCAGTCACGAC-3' (1B?!J#-^: 1 
0))&t>\ AP-27*7-f v-(5' -ACTCACTATAGGGCTCGAGCGGC-3' (IBF'J«^f:ll)h $ & 



^2 



SQl(iB?'J1 


1^:12) 


5' 


-AAGTCTGGAGACCTGCT-3' 


SQ2(iB?'Jf 


1^:13) 


5' 


-CAGCAGGTCTCCAGACT-3' 


SQ3(iB?iJ1 


1^:14) 


5' 


-CGCACCCAAGGAATGGA-3' 


SQ4(IB?'J1 


1^:15) 


5' 


-TGACACCTGGCCATTCCA-3' 


SQ5(iB?'Ji 


1^:16) 


5' 


-CATCAGATGGTAGTTCAT-3' 


SQ6(iB?di 


1^:17) 


5' 


-ATGCTGAGCGAGAGTCCATA-3' 


SQ7(IB5»JI 


1^:18) 


5' 


-CACTAGGTTTGCGGCAACTT-3' 


SQ8(K*II 


1^:19) 


5' 


-GCTGTTGGCAAGCACTTACA-3' 


SQ9(BE5«^ 


1^:20) 


5' 


-GATCCATCCAGATCCCTGAA-3' 


SQ10(IB^J#-^:21) 


5' 


-CAGATCAGGGCTGCTTCTA- 3' 



*7n-->?Liz5' «©»1.5kb©»r>i- 1 3' m<om. 9kb©»r#©i&gE*J*ft 
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5' M ti' ffliJ©cDNA«fr £f# btoftzt &mW L fco I£cDNA©£MiB?'J£&£ 

o- K Lo tz (E£l#^ : mumm^ : 2) „ Genbank^-*^ 

-^tgS^tiT^fc«-ESTS3f!li:©gi^*01t:^-ro ffe©VEGF7 7 ^ U-fcT' 

&tt£0*r£»fc^4n?fc«££ft-t:fcDx d©5Ifc?#VEGF7 7; u-tsr 

^mmM^x^^zttm^t^hu^tz mz) « H3*© thsvegfj t± 

, t h© TVEGFj £JgU l"HSVEGF-Dj > HiSVEGF-Cj n l"HSVEGF-Bj fcfc N fc r 
VEGF©*^ d£*T'&& t h rvEGF-Dj N b h i~vegf-Cj N t b ryEGF-Bj 
*ftJt-fo r HSPDGF-Aj (it h© rpDGF-Aj , ""HSPDGF-Bj lith© r 

PDGF-Bj x l~HSPlGF2j i±t b© rpiGF2j £^ft^*ij|-f 0 
3»J * ft # W L fc o VEGF-D&s Flt4 U # > K £ UT * D - - > ^£ ftfc 

VEGF-CfclSV^^EDS;— S^LT^Sd fc*»5>s Flt4fc<ttfcl/-fer^— t^-fS 

SMcttT'Dy h (H4a) „ Stfvon Heijne©££(von Heijne G, Nucleic Ac 
ids Res. 14, 4683-4690(1986))T"f>^±;i/^7*^ VWm&Z^MT £ t (04b 

VEGF-C h |5jfll t $ ?> & § 7D -fe y i/ > ^ £ £tt 5 pJtfetS * & S X. S> ft 4 » 

TpCR-Direct vectorj 7*D-^>^£ftfc5'ffl»rfrJ: !k EcoRVti 

oTt»Dffl£ft*ftlkbp©»rfr* [a- 3! P] dCTPtzJ; iigau 7n-7tLTm 
V^feo tttitttt r Ready-to Go DNA labelling beads(Pharmacia*tM)j 
^Ar^T-ffifciDfTofco ""Multiple Tissue Northem(MTN )Blot-Hum 
anj x r Human 1 1 j N r Human Fetalj \ RXf r Human Cell linej (Clontechft 
80 TExpressHyb Hybridization Solution (ClontechM) j ^T^iS 
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[»5] *ligfcJ:aVEGF-D*>^*K©3B& 

2o©7*^ T5' -TCCAGATCTTTTGCGGCAACTTTCTATGACAT-3' (12^J#^:22)j 

, r5'-CAGGTCGACTCAAACAGGCACTAATTCAGGTAC-3'(13^J#-^:23)j §^ts th 
VEGF cDNA©T^y^89#g^e>181#a{3^1-r^M^ti*itfco f#S>*l£DN 
Airfr£MB#fitBginhSalIT"MU M^^BamHItSall-r^BIL^r^^ 5 
h*pQE42 (QIAGENttl^) t r ligation kit IIj (^gjgftK) *ffl^T*g£Lfc 
o Mzr^Z* K£*JI§aSG19003[pREP4] (QIAGENttM) t#AU £H£ 
^t-f^i:*? D^Lfe:^* =• h* (pQE42-BS3) £>liRLfco 7*7* S KpQE 
42-BS3£*HSBL21 (InvitrogenttM) CiAls lOOig/lCDtT* ^ U > (ifiSffl 
T^KS/U >*HJ£A % tyJ&KJtttlii) S^tfL Broth-ClOmligltU *ti£#r 
L^L Broth 200ml flffiB Lfco 37 0 CT*1.5Bf F^tg^gL IPTG£3mM£:&£ £ o tig 
fk&tia3LX$ t>tz3rCttm®t&&L1to lllfe^ l~QIAexpress Typell kit 
j ©7*n h 13 — ./l/tz^v^s Ni-NTA*7/>T?* W^K&SSlLfco 
6 ] *aDIffR-VEGF-D»£* 

t h vegf cm®T * ;msmBfr*m%Bi,zmMtz&®zmMm5tmb7' 

BamHIhSall-CMLfcT^;^ KpQE40 (QIAGENftSSl) t Higation kit IIj ( 

^mmnm) £ffi^t*g£Lfco m^titz??** h*£*n§BSGi9003[pREP4] ( 

QIAGENttSO tSAU ggZ^Zt^feZo D ^ L £ 7*7 X S K ( P QE40-BS 
3) ZMIRLtzo 777^ KpQE40-BS3£*JlSBL21 ( InvitrogenttM) fc*XL 

, ioomg/i©tf^^u> (a»ffl7>K^';>±hu«>A N BMSlttl) *^tr 

L Broths lOilifcfcU **l*SrUM Broth 200ml£*tKLfco 37°CT*1.5B#P^.ig 
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tz'&, ""QiAexpress Typell kitj ®7*D hD-;WlftV\ Ni-NTA# 7 AT'DHFR- 
VEGF-DUA^ >^^I^iilto 
[«$|7] v^VEGF-D cDNA©^D-->^' 

TMouse lung 5' -stretch cDNA libraryj (Clontech#S!O£1.5xl0^fuiS¥Lfc 
THybond-N+j (Amershamtt^)7 ^;i/^-(20cmx22cm)^2^^bfe o #)50ng© 
human VEGF-D®PvuII$rtf-£ rR ea dy-To-Go DNA Labelling Beads(-dCTP)j (Phar 
maciattM)T"a 3! P-dCTP(AmershamttS^)T"fIsitfc^©^7-D-^i: LT ^Expre 
ssHyb Hybridization Solutionj (ClontechtttO£ffl^68°Cfr £55°C^©£"^ ^ 
x> h/W •fe*-^3>52B$P^trofeo 2xSSC^ 0.05% SDS£fflV^ST- 

10#P^4®7^;i/*-£&&Lfcf£0.1xSSC, 0.1X SDS£flH^5°CT3#F E m#L£ 

0 THyperFilm MPj (AmershamftM) tMmm,*m^7 J ;i/*-£-80^T*-Hfem}fc 

t^bfco M L£ ^ A yDNAIirb-^-r-fe-r fr£> r QIAGEN Lambda MAX 

1 Kitj (QiagenaM)£fflUT*tS£Lfco hDNA^EcoRIT'W D Hi LpUCll 
8 EcoRI/BAP (TakarattM)(3^^^D-->^tfe^ABI377^-^>it-(Perki 
n Elmer*±Snt<fct)i2^J£&£L£o 'fthtitzt n->(Do %Wgc$%imv>>7 n 

Te7^VEGF-D©±ft^D-h*-r^cDNA^S«lfi)ctfco v«7*VEGF-D cDN 
ACDiI^iB£iJ&mt/£T ^ J mmilZM&m^:24izffi-fo 
[ %Um 8 ] 7 y b VEGF-D cDNA© ^ o — — > ^ 

TRat lung lambda ZAP II vector j (Stratagene*±S!O£1.5xl0 s pfufe¥Lfc r 
Hybond-N+j (AmershamttSSO 7 4 ;i/^-(20cnx22cm)£2#fftS£Lfco ^JlAg©no 
use VEGF-D cDNA©l-782bpiiJt£ TReady-To-Go DNA Labelling Beads(-dCTP)j 
(Pharmaciatti{)T'a"P-dCTP(AmershamM)T^iSILfe*)0^7-D-^i: LT r 
ExpressHyb Hybridization Solutionj (Clontech#M)£ffl^68°Cfr ^S'C^©^ 
7i?x> WW7U^-f Hf-^3>*2l$IHfTofc D 2xSSC, 0.05% SDSfcfflV^ 
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S?10#H4@7-f;W*-£i5fc#Lfc&0.1xSSC, 0.1% SDS*ffl^45°CT*5»H^ 
Lfco THyperFilm MPj (AmershaittSO£ig»£ffl^7 4 ;i/^-*-80ftT- Pfc 
S^Lfco *'^tM 7*7D->&|5]$Bc:ijti©7s7 y-->^£fr^#-*n 
->{:fiLfeo fiLfc#^r-f 7*?D->&E.coli SOLAR(Stratagene#®0 
fc^;w^— 7 7 — ^ExAssisttStratagenettSiJ&fflV^TpBluescript^tODtfiLL 
fc^ABI377ix-^>1t-(Perkin ElmerttSOC J: t> Jfi36fi5U*^Ufco 

7* hVEGF-D cDNAfc%ie>nSE9UTH:&ofeAs, F>£T?£A/C^ 

^D— ^>^T-§&i&»ofeC*JgS|J^OcDNA4^Sfe«>t: rMarathon- 
Ready rat kidney cDNAj (ClontechttM)§5 1 >7"l/- h C L5' 7^-f v— rgCT 
GCGAGTGTGTCTGTAAA( ffi5US^ : 26 ) j t3' 77^y- r GGGTAGTGGGCAACAGTGACAGCA 
A(iB?iJ#-^:27)j £ffl^T94°C15?X 55°C30£k 12°C2frZ4mm*)tet?mZL 
tzo fcfcfifcBrfr&pGEM-T vector(promegattS^){3lt7 - ^D-->^Lfe^, AB 
I377S/-- >">^-(Perkin Elierai4)t«t?)ffi9!J&ft^tfco 
VEGF-DCDC*SgSP^S^tr^P — >TS>ofco 7*7 — 7* 'J -tf — 2/ a >T 
#fc*D->fcPCRT?^fc 7* r-VEGF-D©£g£fcj£Lfco & 



vm-ct%mte®nftz%t (vegf-d) * 

£$ffi©^C&M4LTt^h%;L£n3o ^WOJtfe^tt, VEGF-Ditfc^ 
Mf^l0iBi^, VEGF-D3t£^*m£MT£>t£^$t^£;: ttfvSm 
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& wmmjfrf$.&m, $ ^izirM^mmcDmm^m^^iz, %tz, vegf-d* 
tufcxymtL xmm^m^cD^mm ttomtzzt $nz> 0 ttz vegf 



WO 98/02543 
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( 2 ) «HS©*«5 : M&VEGFlfg^ 
( 3 ) : C1-802PCT 

( 4 ) imm^ : 

(5) fflPB : 

(6) fl|^«l©*)i:K)&;ofcHiSS*Lfe@*&vmS5l©#-^ : 

B#S ¥#8iMS§MBSl 8 5 2 1 6^ 

(7) «&B: 1 9 9 6^7^155 
( 8 ) IB?'J©g£ : 2 7 

E#l#-t : 1 

: 354 

3E$)£i : t h(Homo sapiens) 
fflJSoag! : Aft (lung) 

Met Tyr Arg Glu Trp Val Val Val Asn Val Phe Met Met Leu Tyr Val 
1 5 10 15 

Gin Leu Val Gin Gly Ser Ser Asn Glu His Gly Pro Val Lys Arg Ser 

20 25 30 

Ser Gin Ser Thr Leu Glu Arg Ser Glu Gin Gin lie Arg Ala Ala Ser 
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35 40 45 

Ser Leu Glu Glu Leu Leu Arg He Thr His Ser Glu Asp Trp Lys Leu 

50 55 60 

Trp Arg Cys Arg Leu Arg Leu Lys Ser Phe Thr Ser Met Asp Ser Arg 
65 70 75 80 

Ser Ala Ser His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp He 

85 90 95 

Glu Thr Leu Lys Val He Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser 

100 105 110 

Pro Arg Glu Thr Cys Val Glu Val Ala Ser Glu Leu Gly Lys Ser Thr 

115 120 125 

Asn Thr Phe Phe Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly 

130 135 140 

Cys Cys Asn Glu Glu Ser Leu He Cys Met Asn Thr Ser Thr Ser Tyr 
145 150 155 160 

He Ser Lys Gin Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro 

165 170 175 

Glu Leu Val Pro Val Lys Val Ala Asn His Thr Gly Cys Lys Cys Leu 

180 185 190 

Pro Thr Ala Pro Arg His Pro Tyr Ser He He Arg Arg Ser He Gin 

195 200 205 

lie Pro Glu Glu Asp Arg Cys Ser His Ser Lys Lys Leu Cys Pro He 

210 215 220 

Asp Met Leu Trp Asp Ser Asn Lys Cys Lys Cys Val Leu Gin Glu Glu 
225 230 235 240 

Asn Pro Leu Ala Gly Thr Glu Asp His Ser His Leu Gin Glu Pro Ala 
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245 250 255 

Leu Cys Gly Pro His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val 

260 265 270 

Cys Lys Thr Pro Cys Pro Lys Asp Leu He Gin His Pro Lys Asn Cys 

275 280 285 

Ser Cys Phe Glu Cys Lys Glu Ser Leu Glu Thr Cys Cys Gin Lys His 

290 295 300 

Lys Leu Phe His Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe 
305 310 315 320 

His Thr Arg Pro Cys Ala Ser Gly Lys Thr Ala Cys Ala Lys His Cys 

325 330 335 

Arg Phe Pro Lys Glu Lys Arg Ala Ala Gin Gly Pro His Ser Arg Lys 
340 345 350 

Asn Pro 



1B?|JS^ : 2 
E?iJ©ft£ : 2004 

mnom : mm 
m<DWL : -*as 

mnomu cdna to dana 

: t MHomo sapiens) 

mmomm :-j»(iung) 

'ft«*&T«B^ :CDS 



WO 98/02543 



21 



PCT/JP97/02456 



££&S : 403 . . 1464 
ft»*&£Lfcj&fc :E 



CCAGCTTTCT GTARCTGTAA GCATTGGTGG 


CCACACCACC 


TCCTTACAAA GCAACTAGAA 


60 


CCTGCGGCAT ACATTGGAGA GATTTTTTTA 


ATTTTCTGGA 


CAYGAAGTAA ATTTAGAGTG 


120 


CTTTCYAATT TCAGGTAGAA GACATGTCCA 


CCTTCTGATT 


ATTTTTGGAG AACATTTTGA 


180 


TTTTTTTCAT CTCTCTCTCC CCACCCCTAA 


GATTGTGCAA 


AAAAAGCGTA CCTTGCCTAA 


240 


TTGAAATAAT TTCATTGGAT TTTGATCAGA 


ACTGATCATT 


TGGTTTTCTG TGTGAAGTTT 


300 


TGAGGTTTCA AACTTTCCTT CTGGAGAATG 


CCTTTTGAAA 


CAATTTTCTC TAGCTGCCTG 


360 


ATGTCAACTG CTTAGTAATC AGTGGATATT 


GAAATATTCA 


AA ATG TAC AGA GAG 


414 



Met Tyr Arg Glu 
1 

TGG GTA GTG GTG AAT GTT TTC ATG ATG TTG TAC GTC CAG CTG GTG CAG 462 

Trp Val Val Val Asn Val Phe Met Met Leu Tyr Val Gin Leu Val Gin 

5 10 15 20 

GGC TCC AGT AAT GAA CAT GGA CCA GTG AAG CGA TCA TCT CAG TCC ACA 510 

Gly Ser Ser Asn Glu His Gly Pro Val Lys Arg Ser Ser Gin Ser Thr 

25 30 35 

TTG GAA CGA TCT GAA CAG CAG ATC AGG GCT GCT TCT AGT TTG GAG GAA 558 
Leu Glu Arg Ser Glu Gin Gin He Arg Ala Ala Ser Ser Leu Glu Glu 

40 45 50 

CTA CTT CGA ATT ACT CAC TCT GAG GAC TGG AAG CTG TGG AGA TGC AGG 606 
Leu Leu Arg He Thr His Ser Glu Asp Trp Lys Leu Trp Arg Cys Arg 

55 60 65 

CTG AGG CTC AAA AGT TTT ACC AGT ATG GAC TCT CGC TCA GCA TCC CAT 654 
Leu Arg Leu Lys Ser Phe Thr Ser Met Asp Ser Arg Ser Ala Ser His 
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70 75 80 

CGG TCC ACT AGG TTT GCG GCA ACT TTC TAT GAC ATT GAA ACA CTA AAA 702 
Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp He Glu Thr Leu Lys 
85 90 95 100 

GTT ATA GAT GAA GAA TGG CAA AGA ACT CAG TGC AGC CCT AGA GAA ACG 750 
Val He Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser Pro Arg Glu Thr 

105 110 . 115 

TGC GTG GAG GTG GCC AGT GAG CTG GGG AAG AGT ACC AAC ACA TTC TTC 798 
Cys Val Glu Val Ala Ser Glu Leu Gly Lys Ser Thr Asn Thr Phe Phe 

120 125 130 

AAG CCC CCT TGT GTG AAC GTG TTC CGA TGT GGT GGC TGT TGC AAT GAA 846 
Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly Cys Cys Asn Glu 

135 140 145 

GAG AGC CTT ATC TGT ATG AAC ACC AGC ACC TCG TAC ATT TCC AAA CAG 894 
Glu Ser Leu He Cys Met Asn Thr Ser Thr Ser Tyr lie Ser Lys Gin 

150 155 160 

CTC TTT GAG ATA TCA GTG CCT TTG ACA TCA GTA CCT GAA TTA GTG CCT 942 
Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro Glu Leu Val Pro 
165 170 175 180 

GTT AAA GTT GCC AAT CAT ACA GGT TGT AAG TGC TTG CCA ACA GCC CCC 990 
Val Lys Val Ala Asn His Thr Gly Cys Lys Cys Leu Pro Thr Ala Pro 

185 190 195 

CGC CAT CCA TAC TCA ATT ATC AGA AGA TCC ATC CAG ATC CCT GAA GAA 1038 
Arg His Pro Tyr Ser He He Arg Arg Ser He Gin lie Pro Glu Glu 

200 205 210 

GAT CGC TGT TCC CAT TCC AAG AAA CTC TGT CCT ATT GAC ATG CTA TGG 1086 
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Asp Arg Cys Ser His Ser Lys Lys Leu Cys Pro He Asp Met Leu Trp 

215 220 225 

GAT AGC AAC AAA TGT AAA TGT GTT TTG CAG GAG GAA AAT CCA CTT GCT 1134 
Asp Ser Asn Lys Cys Lys Cys Val Leu Gin Glu Glu Asn Pro Leu Ala 

230 235 240 

GGA ACA GAA GAC CAC TCT CAT CTC CAG GAA CCA GCT CTC TGT GGG CCA 1182 
Gly Thr Glu Asp His Ser His Leu Gin Glu Pro Ala Leu Cys Gly Pro 
245 250 255 260 

CAC ATG ATG TTT GAC GAA GAT CGT TGC GAG TGT GTC TGT AAA ACA CCA 1230 
His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val Cys Lys Thr Pro 

265 270 275 

TGT CCC AAA GAT CTA ATC CAG CAC CCC AAA AAC TGC AGT TGC TTT GAG 1278 
Cys Pro Lys Asp Leu He Gin His Pro Lys Asn Cys Ser Cys Phe Glu 

280 285 290 

TGC AAA GAA AGT CTG GAG ACC TGC TGC CAG AAG CAC AAG CTA TTT CAC 1326 
Cys Lys Glu Ser Leu Glu Thr Cys Cys Gin Lys His Lys Leu Phe His 

295 300 305 

CCA GAC ACC TGC AGC TGT GAG GAC AGA TGC CCC TTT CAT ACC AGA CCA 1374 
Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe His Thr Arg Pro 

310 315 320 

TGT GCA AGT GGC AAA ACA GCA TGT GCA AAG CAT TGC CGC TTT CCA AAG 1422 
Cys Ala Ser Gly Lys Thr Ala Cys Ala Lys His Cys Arg Phe Pro Lys 
325 330 335 340 

GAG AAA AGG GCT GCC CAG GGG CCC CAC AGC CGA AAG AAT CCT 1464 
Glu Lys Arg Ala Ala Gin Gly Pro His Ser Arg Lys Asn Pro 
345 350 
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TGATTCAGCG TTCCAAGTTC CCCATCCCTG TCATTTTTAA CAGCATGCTG CTTTGCCAAG 1524 

TTGCTGTCAC TGTTTTTTTC CCAGGTGTTA AAAAAAAAAT CCATTTTACA CAGCACCACA 1584 

GTGAATCCAG ACCAACCTTC CATTCACACC AGCTAAGGAG TCCCTGGTTC ATTGATGGAT 1644 

GTCTTCTAGC TGCAGATGCC TCTGCGCACC AAGGAATGGA GAGGAGGGGA CCCATGTAAT 1704 

CCTTTTGTTT AGTTTTGTTT TTGTTTTTTG GTGAATGAGA AAGGTGTGCT GGTCATGGAA 1764 

TGGCAGGTGT CATATGACTG ATTACTCAGA GCAGATGAGG AAAACTGTAG TCTCTGAGTC 1824 

CTTTGCTAAT CGCAACTCTT GTGAATTATT CTGATTCTTT TTTATGCAGA ATTTGATTCG 1884 

TATGATCAGT ACTGACTTTC TGATTACTGT CCAGCTTATA GTCTTCCAGT TTAATGAACT 1944 

ACCATCTGAT GTTTCATATT TAAGTGTATT TAAAGAAAAT AAACACCATT ATTCAAGTCT 2004 

mmn 3 

lB?'J©fi£ : 16 

vxnis- -.mm 
mn 

Cys Gly Pro Asn Lys Glu Leu Asp Glu Asn Thr Cys Gin Cys Val Cys 

15 10 15 



mnm^ : 4 

iB?'J©ft£ : 27 

mnom mm 
mom : -*« 

mnomm -.i^omwt ^dna 
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AGGGATGGGG AACTTGGAAC GCTGAAT 27 



: 5 

IE?iJ©ft£ : 27 

mwm : mm 

m<DWL : -*£ 

lESIOHS :ft!l©$£i£ £j£DNA 

GATCTAATCC AGCACCCCAA AAACTGC 27 

E5«#^ : 6 

IB?'J©:1£ : 27 

mnom : mm 
mom : -#n 

mmomm -.momm ^dna 

CCATCCTAAT ACGACTCACT ATAGGGC 27 

1E?'J#^ : 7 
K$U©g£ : 33 

ie^j©^ : mm 
mom : -#§t 

E8]©«£ :fl!i©«S? -nfifeDNA 
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mm 

CTGGTTCGGC CCAGAACTTG GAACGCTGAA TCA 33 

mvm^ : 8 

E?'J©ft£ : 32 

mnom mm 
mom : -*n 
h^Ds;- -.mm®. 

CTCGCTCGCC CACTAATACG ACTCACTATA GG 32 

E9!l« : 9 

mP]<D&£ : 20 

mom : -#®t 
b*D^- -.mm**. 

eai 

AATTAACCCT CACTAAAGGG 20 

E8I« : 10 

IB?'J©ft£ : 22 
®3\OW. : 
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CCAGGGTTTT CCCAGTCACG AC 22 
KWf :11 

mncom : mm 

unvmm '.mornm £$dna 

ACTCACTATA GGGCTCGAGC GGC 23 



12 



17 



K5!l©fIJS : ffe©#E& 



AAGTCTGGAG ACCTGCT 



17 



ffifll*^ : 13 
lB?U©ft£ : 17 
EfljCS : tt£ 
$©& : 
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£fi£DNA 

17 

mm^ : H 

E50©S$ : 17 

mom. : 

mmomm -.momm ^dna 

CGCACCCAAG GAATGGA 17 

R2l#-«f : 15 
%m(D&$ : 18 

ib^jom : mm 
mom : -*« 

TGACACCTGG CCATTCCA 18 



mmomm. mom 
mm 

CAGCAGGTCT CCAGACT 



mvm^ : i6 

mmo&z : 18 
mmom : mm 



WO 98/02543 



29 



PCT/JP97/02456 



mom. : -*« 
h^Ds;- -.mm 

mm 

CATCAGATGG TAGTTCAT 18 

m?m*5 : 17 

mno^ : 20 

WMom : 
MO®. : -#8 

mmomm. -.momm. 
un 

ATGCTGAGCG AGAGTCCATA 20 



1E?'J#^ : 18 
1E?'J©R£ : 20 

mmom mm. 
mom : -#ts 

h*D^- :ifflM* 

CACTAGGTTT GCGGCAACTT 20 



iE5*J#^ : 19 
tino&iS : 20 
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M^OM : w 

mom : -*ti 

GCTGTTGGCA AGCACTTACA 20 

m<m^ : 20 

ie?ij®^^ : 20 

mmom. : mst 
mom : 

:fl&©«18 Hrf&DNA 

IB8I 

GATCCATCCA GATCCCTGAA 20 



ffiai*-^ : 21 
IE?iJ©ft£ : 19 

mom : -*« 

iE?!J©fI^ :ffe©M '□EfcDNA 
IE?!! 

CAGATCAGGG CTGCTTCTA 19 



K?»J#^ : 22 
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: 32 

wmom : mst 
mom. : -» 

mm 

TCCAGATCTT TTGCGGCAAC TTTCTATGAC AT 32 

mzm^ : 23 

ffi#l©fi£ : 33 
W&Hom : 
H©» : -*H 
htfDS?- : iggM* 
Kfll©fi$l :ttl(Dmm Q-fifeDNA 
1B?'J 

CAGGTCGACT CAAACAGGCA CTAATTCAGG TAC 33 

E3»J*^ : 24 
IB?"J©ft£ : 1581 

iB^'J©^ : @E& 

g©& : -*H 

E8I©«JS : cDNA to mRNA 
fflttt©aS : IffiOung) 
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ftWrft^tm^ : CDS 
SSfil : 96.. 1169 

:E 

TTCCGGGCTT TGCTGGAGAA TGCCTTTTGC AACACTTTTC AGTAGCTGCC TGGAAACAAC 60 
TGCTTAGTCA TCGGTAGACA TTTAAAATAT TCAAA ATG TAT GGA GAA TGG GGA 113 

Met Tyr Gly Glu Trp Gly 
1 5 

ATG GGG AAT ATC CTC ATG ATG TTC CAT GTG TAC TTG GTG CAG GGC TTC 161 
Met Gly Asn He Leu Met Met Phe His Val Tyr Leu Val Gin Gly Phe 

10 15 20 

AGG AGC GAA CAT GGA CCA GTG AAG GAT TTT TCT TTT GAG CGA TCA TCC 209 
Arg Ser Glu His Gly Pro Val Lys Asp Phe Ser Phe Glu Arg Ser Ser 

25 30 35 

CGG TCC ATG TTG GAA CGA TCT GAA CAA CAG ATC CGA GCA GCT TCT AGT 257 
Arg Ser Met Leu Glu Arg Ser Glu Gin Gin lie Arg Ala Ala Ser Ser 

40 45 50 

TTG GAG GAG TTG CTG CAA ATC GCG CAC TCT GAG GAC TGG AAG CTG TGG 305 
Leu Glu Glu Leu Leu Gin He Ala His Ser Glu Asp Trp Lys Leu Trp 
55 60 65 70 

CGA TGC CGG TTG AAG CTC AAA AGT CTT GCC AGT ATG GAC TCA CGC TCA 353 
Arg Cys Arg Leu Lys Leu Lys Ser Leu Ala Ser Met Asp Ser Arg Ser 

75 80 85 

GCA TCC CAT CGC TCC ACC AGA TTT GCG GCA ACT TTC TAT GAC ACT GAA 401 
Ala Ser His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp Thr Glu 
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90 95 100 

ACA CTA AAA GTT ATA GAT GAA GAA TGG CAG AGG ACC CAA TGC AGC CCT 449 
Thr Leu Lys Val lie Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser Pro 

105 110 115 

AGA GAG ACA TGC GTA GAA GTC GCC AGT GAG CTG GGG AAG ACA ACC AAC 497 
Arg Glu Thr Cys Val Glu Val Ala Ser Glu Leu Gly Lys Thr Thr Asn 

120 125 130 

ACA TTC TTC AAG CCC CCC TGT GTA AAT GTC TTC CGG TGT GGA GGC TGC 545 
Thr Phe Phe Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly Cys 
135 140 145 150 

TGC AAC GAA GAG GGT GTG ATG TGT ATG AAC ACA AGC ACC TCC TAC ATC 593 
Cys Asn Glu Glu Gly Val Met Cys Met Asn Thr Ser Thr Ser Tyr He 

155 160 165 

TCC AAA CAG CTC TTT GAG ATA TCA GTG CCT CTG ACA TCA GTG CCC GAG 641 
Ser Lys Gin Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro Glu 

170 175 180 

TTA GTG CCT GTT AAA ATT GCC AAC CAT ACG GGT TGT AAG TGC TTG CCC 689 
Leu Val Pro Val Lys He Ala Asn His Thr Gly Cys Lys Cys Leu Pro 

185 190 195 

ACG GGC CCC CGC CAT CCT TAC TCA ATT ATC AGA AGA TCC ATT CAG ACC 737 
Thr Gly Pro Arg His Pro Tyr Ser He He Arg Arg Ser He Gin Thr 

200 205 210 

CCA GAA GAA GAT GAA TGT CCT CAT TCC AAG AAA CTC TGT CCT ATT GAC 785 
Pro Glu Glu Asp Glu Cys Pro His Ser Lys Lys Leu Cys Pro He Asp 
215 220 225 230 

ATG CTG TGG GAT AAC ACC AAA TGT AAA TGT GTT TTG CAA GAC GAG ACT 833 
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Met Leu Trp Asp Asn Thr Lys Cys Lys Cys Val Leu Gin Asp Glu Thr 

235 240 245 

CCA CTG CCT GGG ACA GAA GAC CAC TCT TAC CTC CAG GAA CCC ACT CTC 881 
Pro Leu Pro Gly Thr Glu Asp His Ser Tyr Leu Gin Glu Pro Thr Leu 

250 255 260 

TGT GGA CCG CAC ATG ACG TTT GAT GAA GAT CGC TGT GAG TGC GTC TGT 929 
Cys Gly Pro His Met Thr Phe Asp Glu Asp Arg Cys Glu Cys Val Cys 

265 270 275 

AAA GCA CCA TGT CCG GGA GAT CTC ATT CAG CAC CCG GAA AAC TGC AGT 977 
Lys Ala Pro Cys Pro Gly Asp Leu lie Gin His Pro Glu Asn Cys Ser 

280 285 290 

TGC TTT GAG TGC AAA GAA AGT CTG GAG AGC TGC TGC CAA AAG CAC AAG 1025 
Cys Phe Glu Cys Lys Glu Ser Leu Glu Ser Cys Cys Gin Lys His Lys 
295 300 305 310 

ATT TTT CAC CCA GAC ACC TGC AGC TGT GAG GAC AGA TGT CCT TTT CAC 1073 
lie Phe His Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe His 

315 320 325 

ACC AGA ACA TGT GCA AGT AGA AAG CCA GCC TGT GGA AAG CAC TGG CGC 1121 
Thr Arg Thr Cys Ala Ser Arg Lys Pro Ala Cys Gly Lys His Trp Arg 

330 335 340 

TTT CCA AAG GAG ACA AGG GCC CAG GGA CTC TAC AGC CAG GAG AAC CCT 1169 
Phe Pro Lys Glu Thr Arg Ala Gin Gly Leu Tyr Ser Gin Glu Asn Pro 

345 350 355 

TGATTCAACT TCCTTTCAAG TCCCCCCATC TCTGTCATTT TAAACAGCTC ACTGCTTTGT 1229 
CAAGTTGCTG TCACTGTTGC CCACTACCCC TGCCCCCCCC CCCCCCCGCC TCCAGGTGTT 1289 
AGAAAAGTTG ATTTGACCTA GTGTCATGGT AAAGCCACAT TTCCATGCAA TGGCGGCTAG 1349 
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GTGATTCCCC AGTTCACTGA CAAATGACTT 


GTAGCTTCAA 


ATGTCTTTGC GCGATCANCA 


1409 


CTCAAAAAGG AAGGGGTCTG AAGAACCCCT 


TGTTTGATAA 


ATAAAAACAG GTGCCTGAAA 


1469 


CAAAATATTA GGTGCCACTC GATTGGGTCC 


CTCGGGCTGG 


CCAAATTCCA AGGGCAATGC 


1529 


TCCTGAATTT ATTGTGCCCC TTCCTTAATG 


CGGAATTTCC 


TTTTGTTTGA TT 


1581 


IB?|J« : 25 








Kfl|CD*£ : 1491 








WLnom. : mm 
























1281 ©US : cDNA to mRNA 








SUM 








: 7 y h 








*&5ft<!)&£ :J»(lung) 
















ft»*3lf iB*f : CDS 








: 270.. 1247 








^£&£L£#& :E 
















GCCACCTCH GATTATTTGT GCAGCGGGAA 


ACTTTGAAAT 


AGTTTTCATC TCTTTCTCCC 


60 


ATACTAAGAT TGTGTGTGGC CGTGGGGGAG 


TCCTTGACTA 


ACTCAAGTCA TTTCATTGGA 


120 


TTTTGATTAC AACTGATCAT GTGATATTTT 


TTTCCATGTA 


AAGTTTTGGG GCTTCAAACT 


180 


TTGCTTCTGG AGAATGCCTT TTGCAACACT 


TTTCAGTAGC 


TGCCTGGAAA CAACTGCTTA 


240 


GCCATCAGTG GACATTTGAA ATATTCAAA ATG TAT GGA 


GAG TGG GCC GCA GTG 


293 


Met Tyr Gly 


Glu Trp Ala Ala Val 





1 5 
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AAT ATT CTC ATG ATG TCC TAT GTG TAC CTG GTG CAG GGC TTC AGT ATT 341 
Asn He Leu Met Met Ser Tyr Val Tyr Leu Val Gin Gly Phe Ser He 

10 15 20 

GAA CAC CGA GCA GTG AAG GAT GTT TCT CTT GAG CGA TCA TCC CGG TCT 389 
Glu His Arg Ala Val Lys Asp Val Ser Leu Glu Arg Ser Ser Arg Ser 
25 30 35 40 

GTG TTG GAA CGT TCT GAA CAA CAG ATC CGC GCG GCT TCT ACT TTG GAA 437 
Val Leu Glu Arg Ser Glu Gin Gin lie Arg Ala Ala Ser Thr Leu Glu 

45 50 55 

GAG TTG CTG CAA GTC GCA CAC TCT GAG GAC TGG AAG CTG TGG CGG TGC 485 
Glu Leu Leu Gin Val Ala His Ser Glu Asp Trp Lys Leu Trp Arg Cys 

60 65 70 

CGG TTG AAG CTT AAA AGT CTT GCC AAT GTG GAC TCG CGC TCA ACA TCC 533 
Arg Leu Lys Leu Lys Ser Leu Ala Asn Val Asp Ser Arg Ser Thr Ser 

75 80 85 

CAT CGC TCC ACC AGA TTT GCG GCA ACT TTC TAT GAT ACT GAA ACA CTA 581 
His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp Thr Glu Thr Leu 

90 95 100 

AAA GTT ATA GAT GAA GAA TGG CAG AGG ACC CAA TGC AGC CCT AGA GAG 629 
Lys Val He Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser Pro Arg Glu 
105 110 115 120 

ACA TGC GTA GAA GTC GCC AGT GAG CTG GGG AAG ACA ACC AAC ACA TTT 677 
Thr Cys Val Glu Val Ala Ser Glu Leu Gly Lys Thr Thr Asn Thr Phe 

125 130 135 

TTC AAG CCC CCT TGT GTA AAT GTC TTC CGG TGT GGA GGA TGC TGC AAT 725 
Phe Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly Cys Cys Asn 
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140 145 150 

GAA GAG AGC GTG ATG TGT ATG AAC ACA AGC ACC TCC TAC ATC TCC AAA 773 
Glu Glu Ser Val Met Cys Met Asn Thr Ser Thr Ser Tyr He Ser Lys 

155 160 165 

CAG CTC TTT GAG ATA TCA GTG CCT CTG ACA TCA GTG CCC GAG TTA GTG 821 
Gin Leu Phe Glu lie Ser Val Pro Leu Thr Ser Val Pro Glu Leu Val 

170 175 180 

CCT GTT AAA ATT GCC AAC CAT ACG GGT TGT AAG TGT TTG CCC ACG GGC 869 
Pro Val Lys He Ala Asn His Thr Gly Cys Lys Cys Leu Pro Thr Gly 
185 190 195 200 

CCC CGG CAT CCT TAT TCA ATT ATC AGA AGA TCC ATT CAG ATC CCA GAA 917 
Pro Arg His Pro Tyr Ser lie He Arg Arg Ser He Gin He Pro Glu 

205 210 215 

GAA GAT CAA TGT CCT CAT TCC AAG AAA CTC TGT CCT GTT GAC ATG CTG 965 
Glu Asp Gin Cys Pro His Ser Lys Lys Leu Cys Pro Val Asp Met Leu 

220 225 230 

TGG GAT AAC ACC AAA TGT AAA TGT GTT TTA CAA GAT GAG AAT CCA CTG 1013 
Trp Asp Asn Thr Lys Cys Lys Cys Val Leu Gin Asp Glu Asn Pro Leu 

235 240 245 

CCT GGG ACA GAA GAC CAC TCT TAC CTC CAG GAA CCC GCT CTC TGT GGA 1061 
Pro Gly Thr Glu Asp His Ser Tyr Leu Gin Glu Pro Ala Leu Cys Gly 

250 255 260 

CCA CAC ATG ATG TTT GAT GAA GAT CGC TGC GAG TGT GTC TGT AAA GCA 1109 
Pro His Met Met. Phe Asp Glu Asp Arg Cys Glu Cys Val Cys Lys Ala 
265 270 275 280 

CCA TGT CCT GGA GAT CTC ATT CAG CAC CCG GAA AAC TGC AGT TGC TTT 1157 
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Pro Cys Pro Gly Asp Leu He Gin His Pro Glu Asn Cys Ser Cys Phe 

285 290 295 

GAA TGC AAA GAA AGT CTG GAA AGC TGT TGC CAA AAG CAC AAG ATG TTT 1205 

Glu Cys Lys Glu Ser Leu Glu Ser Cys Cys Gin Lys His Lys Met Phe 

300 305 310 

CAC CCT GAC ACC TGC AGA TCA ATG GTC TTT TCA CTG TCC CCT 1247 

His Pro Asp Thr Cys Arg Ser Met Val Phe Ser Leu Ser Pro 
315 320 325 
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GGAAGTATTA 


TAGAGTGATG ATTAAATTGT CTTCTTGTTT CAAACAGGGT CTCATGATTA 


1427 


CAGACCCGTA 


TTGCCATGCC TGCCGTCATG CTATCATGAG CGGAAAAGAA TCACTGGCAT 
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